
1. Answer the following questions- (2 X 4= 8)

a. Let  A = {1, 2, 3}

               R = {(1, 1), (2, 2), (3, 3), (1, 2), (2, 3)}

                Show that R is reflexive but neither symmetric nor transitive.

R

                  b. Let S be a set having 4 elements. How many binary operations can be defined on S?

                        4 S 

c. In how many way can we draw a king or a queen from a pack of cards ?

d. Give an example of a Boolean Algebra that has infinite number of elements.

2. Answer the following questions- (3 X 4= 12)

a. Let  f : IN x IN, f(a, b) = 3a 4b, (a, b) Î IN x IN

              Examine if f is (i) one-one, (ii) onto.

f (i)  (ii) 

                  b. Prove that a ring R is commutative if and only if

R

(a + b)2 = a2 + 2ab + b2, for all a, b Î R

c. Show that a group of prime order is simple.

d. Let (b, +, . , /) be a Boolean Algebra, and let a, b, c, dÎB. Prove that

                 a.c + b.d = (a+b).(b+c).(c+d).(d+a)
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 (b, +, . , /) 

                          a.c + b.d = (a+b).(b+c).(c+d).(d+a)

3. Answer the following questions-                                                                  (5 X 2= 10)

a. Prove, using combinational argument, that

                        C(2n, 2) = 2 C (n, 2) + n2

            C(2n, 2) = 2 C (n, 2) + n2

b. Let R be a commutative ring with unity and is without zero divisors. Show that the
only idempotent elements are the zero element and the unity element.

R

4. Answer the following questions-

(10 X 2= 20)

a. Let Z be the set of  integers, We define (+) and (.) on Z as follows

Z Z (+) (.)

a (+) b = a + b – 1,

a (.) b = a + b – ab, for all a, b Î Z

                        Examine Z is a commutative ring with unity under (+), (.).

(+) (.)

b. Consider the vector space RR3 under componentwise addit ion and

componentwise scalar multiplication.

         Examine if the set 2,1,1,0,1,2,1,2,1 - is a basis of RR3 .

RR3

2,1,1,0,1,2,1,2,1 - RR3
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 2. The spirit behind this is to help learners to understand the subject and prepare

themselves better for the term-end examination.
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